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INTRODUCTION
[ 2By
Depending on the dhemical compesition structural steels are divided inte twe main he
i ,“”:
‘ s 1. Carbon steels.
! ) 2. Alley steels comtaining special sdditions of alleying clements (chromium. nichel. b
wmelybdenum. tungsten, vansdium. and others) or having high silicon content (over 1.07)
or manganese (ever 1.0 1.5%).
The structursl carbon steels in their turn are divided inte steels of commercial quality
‘ and high grade steels, while structural slloy steels are divided into high grade steels and
’ entrs high grade steels.
. .
-
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HOT ROLLED COMMERCIAL QUALITY
CARBON STEEL

Hot rolled commercial quahiy structural curbon steel in used for msnufacturing of
building structures, bridges. reintoreement. risets. ordinary duty fire box cquipment cte.
Structural carhon steel containing 0.1 1o 0.2 per cent of carbon is mostly used without
any heat treatment for manulacturing engineering constructions, bridge trusses. building
frameworks. ete. The structural cacbhon steel should comply with the following basic requi-

-y rements: strength. good ductility and good weldability.

The low-carbon hardened steel is weed in machine-building for manufacturing of different

parts of higher strength.

Hot rolled commercial quality carhon teel i« manufactured and delivered in accordance

with the requirements of the USSR Standard FOCT 380-50.

Depending on characteristics of metal gquality guaranteed in time of delivery the hot

rolled commercisl quality carbon steel is divided into two groups:

Group A - steel to be supplied according to physical properties. Asa rule steel of group

A is ordered in those cases when it is used in the state of delivery.

Group B - ateel to be supplied according to demical analysis. As a rule steel of group

B is subjected by the purdhaser to hot mechanical working or to heat treat-

ment,
Steel of group A is divided into the following grades: Cr.0, €11, Cr.2, Cr.3, Cr.4, Cr.5,
Cr. 6 and Cr. 7.

Steel of group B is divided into the following grades: open hearth steels MCT.0, MCT.1,

MCr. 2, MCr. 3, MCr. 4, MCT.5, MCr.6 and MCr. 7; acid Bessemer steels BCT. 0, BCT.3, BCT. 4,

BCT. 5 and BCT 6.
Steel of group A is delivered with the following physical properties (Table 1).

3
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Table 1
Eloagation, V',
G rade Tensile for lung test for short test Yield point,
strength. . .
of specimen specimen
steel oy kg sq.mm d= 1", 0= 5", o, ka sq.mm
minimum
Cr. 0 M 4 18 22 19
d 1t 32 28 33
Cr. 2 34 42 26 31 22
38 40 23 27
Cr.3 41 43 22 26 24
“ 21 23
2 “ 2 25
Cr. 4 45 48 20 24 26
» 32 19 23
S0 53 17 21
Cr. 5 54 37 16 20 28
58 62 13 19
o & 13 13
Cr. 8 o 67 12 14 E )]
s 72 1 13
- 70 74 ’ 1"
Cr.7 i ) ) ] 1]
3 89 sad over i ]

Seandard limits of temsile strength, cloagsation and yield point shown in Toble 1 are
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Table 2
Chemical compaorition. L
Grade Silicon | Sulphur  Phosphorus
of | ‘ !
steel | Carbom | Manganese . Killed and !
‘ ‘ “":"::“ remi-killed Marimum
i ste steel !
M(Cr.0 up to 0.23 ' 0.060 0070 )
MCr.1 007 012 035 030 traces 0.035 0,050 S
M(Cr. 2 000 013 035 030 . 0.035 0050 -
NCT. 3 0.14 022 0.40 083 - 012 0. 0.033 0.030 ’
MCT. 4 018 027 0.40 0.70 ' 0.12 0.3 0.033 0.080
MCr.5 0.28 0.37 0.50 0.80 017 033 00833 0038
M. 6 038 050 0.5) 680 817 03 0.033% 0638 Y,
MCr. 7 050 083 035 083 017 033 0853 (X} 2*;'
X
Acid Bessomer steoks e
BCT.0  wpte 0.14 ) 0079 0000
B(r. 3 upte 012 023 035 traces .10 833 o088 o083
BUr.4 012 620 035 035 o1 033 0083 (1 v
BU'r. 3 017 0@ .50 0890 e.10 033 (¥ 0.083 v
BT. 8 038 0.0 080 09 o160 033 o088 0088 ,xr
P Vo,
*,
£
As s rale steel grades Cv.4, Cr.2 and C1.3 ore weed for different constructionsl por ;;;
poses and steel structures ond alee for erdinary duty machine parts without heat trestmerat. P
Stcel grades Cr. 4, Cr.$ and C1.0 m-n‘h-uﬂub.ﬂ‘h.h‘u‘n(a-udm i{\
ing of madhine snd mochoniom poris: shafts, sulen, ete. };\;'%g
i
Mp.‘et‘vdkn‘(wuu‘.ﬂ.ﬂl.dhﬂn‘uﬂqﬂmu‘hﬂyhﬂ“ %
cudh os: sledge hommers, chisels. anes. sows. ete.
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HIGH GRADE STRUCTURAL CARBON STEEL

High grade structural carbon steel i wmade and
Standard 'OCT 10540-52,

Depending on the chemical composition high

into two groups: (1) with normal and (11

delivered in accordance with the USSR

grade structural carbon steel is divided

) with increased manganese content as shown in

Table 3.
Table 3
Chemical composition, Y

Grade .
*has- Chrao-
of sulphur Ih‘" Nichel mi‘lrnn

steel Carbon Manganese Silicon phors
manimum
1. Group of steels with normal mangsnese content
05 kn up to 0.08 up to 0.35 up te 0.03 0.040 (.04 00 01
05 up to 0.05 up to (0L.20 up to 0.20 0.030 0.025 traces traces
08 Kn 0.05 012 0.25 0.50 up to (1L.03 0,040 0040 0.30 015
10 007 015 0.35 0.65 017 037 1,045 0,040 .30 (18 i}
15 012 020 0.35 0.65 017 037 0.045 0.040 0.30 .30
20 017 025 0.35 0.65 017 037 0045 0.040 030 0.30
25 0.22 030 0.50 .80 0417 037 0.045 0.040 0.30 0.30
30 0.27 035 050 (.80 017 037 0.045H 0.040 .30 030
35 0.32 0.40 0.50 .80 017 037 0.040 0.040 030 0.30
40 0.37 0.45 0.50 0.80 017 0.37 0.045 0.040 0,30 0.30
45 0.42 0.50 0.50 0.80 017 037 0.045 (1,040 0.30 0.30
N 0.47 055 0.50  0.80 07 097 0.045 0,040 0.:30 0.30
39 0.50 0.60 050 0.80 017 037 0.045 0.040 30 .30
60 0.55 0.65 0.50 0.80 017 037 0.045 0.040 .30 0,30
85 0.60 0.70 .50 0.80 017 037 0h.045 0.040 0.30 0nan
70 65 0.75 .50 0.80 017 037 0n.045 0.030 030 030
1. Group of steels with incrensed mangsnese content
151 012 020 0.70 1.0 017 037 0,045 0.040 3 [ (1]
2010 017 0.25 070 1.00 017 037 0.045 0,040 .30 "3
aor 0.25 0.35 0.70  1.00 017 037 0.045 (1,044 TR 0.3
wr 035 .45 0.70 1.0 017 087 0045 00440 0.3 TE
S0 1° 045 055 0.70 1.0 017 037 0045 0.040 030 TR
6
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Cout,
Chemicsl composition. Y
Grade
ll' »
steel Sulphur Phos. Nivhel Chra.
Carbon Manganese Silicon phorue miua
manimum
[ |
g0 ’ 033 043 | 070 L0 017 037 0045 o4 "3 0.30
a3l 080 0.70 ' 0.9 1.20 017 037 0045 1 004 .30 0.30
or 063 075 | 09 120 07 037 0045 0.040 0.30 0.30
wr?2 0.07 013 ; 1.2 1.60 017 037 0.045 L0040 0.30 .30
3012 ‘ 025 033 - 1.4 1.8 017 0.37 0045 0.040 0.30 030
3512 030 040 14 1N 017 037 0.045 0040 0.30 0.30
012 035 045 . 1.4 1.80 017 037 0.045 0.04) 030 0.30
3512 0.40 030 1.4 180 0.17 0.37 0.045 0.040 0.30 0.30
5012 ! 0.43 053 R 1.80 07 037 0.045 (L.040 | 0.30 (.30
| | | ) |

High grade structural carbon steel is produced by either of the following processes:

basic or acid open hearth or electric are furnaces.

As a rule steel is supplied in hot rolled state (non-annealed). At the purdhaser’s request

steel can be delivered heat treated - annealed, high tempered or normalized.

For production of patented wire the following grades of steel are available: grades
40, 45, 50. 55. 60. 65 and 70 with manganesr content from 0.30 10 0.60 per cent and grade
65" with manganese content from 0.70 to 1.00 per cent. the residual content of nickel

and chromium not exceeding 0.12 per cent of cah element.

At the purchaser’s request the supplier can furnish the select steel with a carbon con-
tent range narrower than that specified in Table 3. with a minimum difference between

the upper and lower limits of the carbon content of not less than 0.05 per cent,

As to the shape. dimensions of cross section. length and camber the structural carbon

steel shall comply with the limits of corresponding standards for assortment.

The surfaces of steel hars and rods intended for hot medhanical working and also for
cold drawing (semi-finished) shall be free from cracks. seale. laps. non-metallic inclusions

and hair cracks.

The macrostructure of steel. when examined by the naked eve is characterized by the

freedom from signs of piping. bubbles. lamination, cradks. ~lag inclusions and flakee.

High grade <tructural carbon steels intended for cold medhanical working <hall have a

determined hardness conforming to the <perification <hown in Table .
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Falide
Hov rolled steels Annecalea steels
Grade
of Dia uf Brinell hardpess Dia of Brnell birdne..
steel impression, mm, nunber, impression, mm. numbier,
"lini“l““l "l.\i"l"l" ’lli'li'll|l'll Manisiinmn
Group |
U8 xn 5.2 131
10 5.1 137
13 30 143
20 4.4 156
25 4.6 170
30 4.5 179
35 4.4 187
40 4.1 217 4.3 147
45 3.9 241 4.2 207
50 3.9 241 4.1 217
55 3.8 255 1.0 224
[ 1} 3.8 255 4.0 229
85 1.8 255 4.0 224
70 3.7 269 4.0 224
" Group 1l
1500 4.7 163
" 2011 4.3 197
0r 4.1 27 4.4 187
0 4.0 249 4.2 207
5017 3.8 255 4.0 294
60 1" 37 269 4.0 )
65 1° 3.7 264 4.0 299
wr 3.7 264 40 23
1rz2 4.3 197
3012 19 241 42 on;
3512 3.9 241 4.2 07
012 38 255 4.1 27
4512 3.7 269 4.0 o iy
5002 3.7 269 40 20
The physicgl properties of high grade structural carhon steel of diameters o thicknes
up to and including 80 mm when tested on tension test specimens prepared from normal;.
zed blanks shall correspond to the standard limits shown in Table 5.
At the purdhaser’s request structural carbon bar steel <hall be subjected to impact due.
- tility test on heat treated test specimens.
Steel subjected 10 impact ductility test is marked with a letter S
The results of impact du«‘li“l_\ test shall conform to the standard limit. hown in
Tillvl" 6.
}‘
A
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babde o
"“"'r Teanile strength, Yield point, Flongation, *, Keductivn of area.
M
steel '
kg sqg.mm ke wq.mm minimum
Groap |

08 w1t 32 18 33 6.

] 34 21 £l M

13 a7 22 27 3

20 41 25 25 3

23 4+ 26 23 0]

30 4N 20 21 o

33 52 31 20 40

40 37 32 19 45

43 60 34 16 4

S0 63 35 14 40

53 64 36 12 35

60 65 37 10 35

685 66 38 10 30

70 67 Bil) L 30

Group 1l

I 40 23 24 35

200 43 25 22 A

or 95 29 15 45

0r 60 33 14 45

O 65 37 1 40

6 I nt 38 ] BH

65 I 75 41 8 35

wor 80 42 7 30

1012 43 25 22 M

3012 (H] 35 15 15

35102 63 37 13 40

$01°2 67 39 12 4}

4512 70 41 1 49

MI2 L) 43 1o 35

Table o
Heat treatmient

Grade Tmpact ductility

of '|~,.nl|w.ralu|:r ::f. Quenching ’l'a-mpe.nlurr 'o"~ kam sq.cm
ateel ¢|||fnr|||nu. in N . tempering, in °C; minimum

(approv.) mediom fapprox.)
0y 8490 Water HIN) 8
Y 880 Water (=11} 7
0y K60 Water 640 K
HY 850 Water ) A
50¥ 840 Water (1 ]] 4
0y LB Ol (1) 1] )
4
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STRUCTURAL ALLOY STEELS

The structural alloy steel is delivered in conformity with specified limits of the USSR
Standard I'OCT 4543-48.

Depending on chemical composition and physical properties the structural alloy bar
steel is divided into high grade structural alloy steel and extra high grade structural alloy
steel (see Table 7).

The sulphur and phosphorus content shall not exceed 0.04 per cent of each element in
high grade steel, while in extra high grade steel the sulphur content shall be up to 0.030
per cent and phosphorus — up to 0.035 per cent.

According to the requirements of the purchaser’s order structural alloy steels can be
delivered either heat treated — annealed. normalized or high tempered. or without heat

treatment.

As to the shape and dimensions the steel shall be delivered in accordance with the

| assortment specified in the corresponding USSR Standards.

The outside surfaces of steel bars and rods intended for hot mechanical working and
also for cold drawing (semi-finished) shall be free from cracks, scale. non-metallic inclu-

sions, laps and hair cracks.

The dimensional tolerances of the steel intended for cold heading are determined from

the nominal diameter or thickness of steel bars.

Local defects on the outside surface of steel hars intended for cold mechanical werking
(turning, planning, ete.) are allowed provided that their depth shall not exceed for bar
of 80 mm and over in dismeter or thickness, the specified tolerances for » given size. and
for bars under 80 mm — one half of the tolerance for the specified dimension. as deter

mined from the nomina! dismeter or thickness of steel hars,
The purchaser shall indicate in the order the purpese (or which the steel is intended.

Steel intended for hot upsetting and stamping shall be subjected to a hot upaetting test.
Steel bars up 10 30 mm in diameter or thidness intended for cold heading are subjected
to cold heading tes,

The macrostrueture of steel when examined on the fractured snd eiched templates shall
be free from signs of piping. hubbles, laminstions, cracks, non-metallic inclusions and
flakes,
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Table 7
Chemical composition, %,
GCroap of steel Grade uf steel . " ) . Molyb. Alu- o
Carbun Silicoa M::":' Chromium  Nickel Fungsten Vanadium de(:nzm mini:m T'itanium
High grede stecls
Chromne 13X 012 020 0.17 037 030 060 070 1.00 | upto 0.40
X o015 025 017 037 0.50 080 070 1.00]uptoe 0.40
®»X 25 035 0.17 037 050 0.80 080 1.10 upto 0.40
BX 030 940 017 0.37 050 080 080 1.10 upte 0.40
X 935 045 .17 037 050 080 080 1.10, upto 0.40
45X 040 050 017 037 050 080 080 1.10|upto 0.40
S0X 043 035 017 037 050 080 080 1.10 upto 0.40
- Cheomee-\ sns- 15X¢ 012 020 0.17 037 030 060 080 110 upto 0.40 0.10 020
- dinm 2Xe 815 025 017 037 040 0.70 080 110 upto 0.40 0.10 020
Molvhdraam 15M 0.10 018 017 037 040 070 - 030 upto 0.30 0.40 055
24 015 025 017 037 040 070 - 030 upto 0.30 0.40 0.55
»M 025 035 .17 037 050 080 - 030 ' upto 0.40 0.40 055
|
Chrome-Moh b 12X M wpto 0.16 017 0.37 040 0.70 0.80 1.10 upto 0.30 0.40 0.55
dronm 20X M 015 025 017 037 048 0.70 080 1.10 upto 0.40 0.15 025
WX M 0235 035 617 037 040 0.70 0.80 1.10 upto 0.40 015 025
33XN 038 040 0.17 037 040 070 080 1.10 upto 0.40 0.15 0.25
Chrome-Svhren :3XC 020 037 100 1.30 03 060 1.30 1.60 ‘ up to 0.40
37XC(40CX) 032 042 100 130 030 060 1.30 1.60 upto 0.40
X 037 045 1.20 160 030 060 1.30 160 upto 0.40
Chwome Mangs- 15XI° 012 020 0.7 037 110 1.40 040 070 | upto 0.8
weve »XI1° 015 025 0.17 037 090 120 090 1.20 upto 0.40
»xXr 835 045 017 037 090 1.20 0.90- 1.20 upto 0.40
8XI2 030 040 017 037 1.00 1.90 040 0.70 upto 0.40

B LA st RS
7 o i Rt
G % - HF . 2

¥
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Comt.
]
Chemical compositien, %,
Group of steel Grade of steel ;
Carbon Silicon M;:.:" Chromium  Nickel Tungsten Venadinm | .‘ll’b -A::- Tisninm
Chrome-Mauga. 18XI'T 0.16 024 017 037 0.80—1.10 1.00—1.30 | upto 0.40 - 008 015
nese-Titanium i
Chrome-Manga- 18XI'M !0.10 —0.24 0.17--037 090120 0.90—1.20  upto 0.40 0.20—0.90 -
nese-Molyhde. H0XIM 037 045 017 037 080 1.20 090 1.20 | upto 040 0.20 0.3
pum (38XT'M) | ‘
Silicon-Manga- 2701 022 032 1.10 1.40 1.10 1.40 upto 0.30 | upto 0.40
nese sCr 0.30 0.0 1.10 140 1.10 140 upto 0.0 upto 0.40
3 |
Chrome-Silicon- 2XPC - fg15 025 090 120 080 1.10 080 110 | upto 0.40
Manganese BXIC 022 030 090 1.20 080 1.10 080 110 | up 1o 0.40
soxre 0.25 035 090 1.20 080 1.10 080 1.10; upta 0.40
35XIC ip.30 040 1.10 1.40 080 1.1071.10 |.w|up(u 0.40
Nideel 25H 0.20 030 017 037 050 080 upto 030 050 0.90
30H 0.25 035 017 037 050 080 upto 0.30 080 1.20
ekel-Malob. 15HM 010 0.8 017 037 040 0.70 upto 0.30 150 1.20 020 0.30
denum 20HM 017 025 0.7 037 030 070 upto 0.30 1.50 1.20 020 0.90
0HM 037 045 017 037 040 0.70 upto 0.30 150 1.20 020 0.30
Cheame-Nickel 20XH 045 025 017 037 040 0.70 045 035 1.00 1.50
40XH 035 045 017 037 050 080 045 0.75 100 1.50
45XH 040 050 017 037 050 0.80 045 075 100 1.50
. S0XH 045 055 017 037 050 030 045 075 1.00 150
19XH2  upte 007 017 037 030 0.60 060 080 1.50 200
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223

Cont.
Chemical composition, %,
Group of steel . Grade of steel
’ Carbon ' Silicon MU Chromium  Nickel | Tuapsten  Vamodi Mealyb- Al Tpiem
Chrome-Nidkel 12XH3 upto 0.47 017 0.37 030060 0.60--090 275 3.25 -
S0XHS3 0.25- 0.35 . 0.17 - 0.37 0.30- 060 0.60- 090 275 3.25
12X2H4 upto 017 0.17 037 0.30- 060 1.25- 1.75 3.25 3.75
20X2H4 0.15-0.22 0.17-0.37 0.30--0.60 1.25—1.75 3.25-3.75 — - - -
Extrs high grade steels
Chrome 15XA 0.12- 0.18 0.17—-0.37 0.30—0.60 0.70- 1.00 | up to 0.40 — - -
20XA 0.17- 0.24 0.7 037 0350- 080 0.70- -1.00 | up to 0.40 -
- 30XA 0.25- 0.33 | 0.17--0.37 0.50--0.80 . 0.80—1.10 | up to 0.40 - -
» 38XA 0.34-042 . 0.17- 037 0.50—-0.80 0.80—1.10 | upto 0.40 -
45XA 0.42- 0.50 0.17- 0.37 0.50—0.80 0.80—1.10 | up to 0.40 -
S0XA ‘ 0.47 055 017 037 050 0.80 0.80- -1.10 | up to 0.40
Chrome-Vana. 15XPA 10.12 0.18 ' 0.17 037 0.30 060 080 1.10 | upto 0.40 0.10 0.20
dium 20X A 017 025 0.7 037 040 0.70 0.80-- 1.10 ! up to 0.40 0.10 0.20
XA 037 045 0.17- 037 0.50 0.80 0.80- 1.10 | upto 0.40 0.10 020
SOX®A 046 054 017 037 050 080 0.80- 110  upto 040 0.10 0.20
Molyhdenum 12MA 0.10 0.6 0.7 037 040 0.70 upto 0.30 | up to 0.30 0.4 035
20M A 017 024 0.7 037 040 0.70 upto 0.30 | up to 0.30 0.40 055
30MA 026 034 0.47 037 0.50 0.80 upto 0.30 | upto 0.40 0.40 033
Chrome-Molyb. (5XMA 0.0 018 0.7 037 0.40- 0.70 0.80 1.10 | up to 0.30 040 058
denum 20XM A 017 024 0.17 037 040 0.70 080 110 upto 0.40 018 025
JOXMA 025 033 017 037 0.40 0.70 080 1.10 upto 0.40 01y 025
S5NMA 042 040 0.7 037 0.40 070 0.80 110 upto 0.40 015 023
35X2M .\ 032 040 047 037 040 0.70 1.60 1.90 upto 0.40 0y o)
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B i 572
. g,

Group of steel

Chrome-Silicon

Chrome-Manga-

nese

Chrome:Manga-
nese-Malyhde-

num

Chrome-Silivon-

Manganese

Chrome: \lumi-
nium and
Chrome-Malyhe
denum- \umi-

nium

Chrome-Maolyh.

dennm: Vunadinm

Nkl

Grade of steel :

33IXCA
J0XCA
15X1°A Z
20X1°A
40XTI°A
ssxI'2A

18XI'MA
HOXI'MA

W0XICA
25X 1°CA
30XI'CA
35XI'CA
IHXI0N
38X MION

3SNMEPN
RAAGAI LAY

23HA
WA

Carbon

0.28
0.37

0.12
0.18
037
0.32

.18

0.37

017
0.22
0.28
0.32

031
0.35

0N
0.22

0.22
0.27

0.37
0.45

1.03
1.00

0.18
0.25
0.45
0.40

017
017
017
017

0.24
0.45

017
017

0.24 \ 0.90
0.20 . 0.90
035 090

039 110

039 017
0.42 , 047

i
038 0.7
029 017

0.30 | 017
035 0.47

Silicon

Manga-

Chemicsl composition, %o

Chromium

nese

0.30
0.30

1.30
1.30

0.37
0.37
0.37
0.37

1.10
0.90
0.90
1.60

0.90
0.90

0.37
0.37

1.20 { 0.80
1.20 | 080
1.20 l 0.80
1.40 I 0.80

0.37 ; 0.30

0.37 “ 0.30

!

!

L0.40
04

0.37
0.37

‘ 0.50
.50

0.37
0.37

1.3
1.3

0.40
0.90
- 0.90
0.4

0.70
1.20
1.20
0.70

1.20 | 0.90
1.20 | 0.90

l

1.10 ' 0.80
1.10 ' 0.80
1.10 | 0.80
1.10 . 0.80

1.20
1.20

1.10
1.10
1.10
1.10

0.60
0.60

1.35
1.35

1.85
1.65

0.70 | 1.00
0.70 [ 1.50

1.30
1.80

0.80
0.80

up to 0.30
up to 0.30

Nickel

up to 0.40
up to 0.40

up to 0.40
up to 0.40
| upto 0.40 :
| up to 0.40

up to 0.40 ‘
up to 0.40 ‘l

\
upto 0.40 1
upto 0.40 ‘
up to 0.40
up o 0.40

“upto 0.40
up to 0.40

up to 0.40
up to 0.40

0.50
080

0.9
1.20

Melyh-

Vansdium denum

020 030
020 03

|

i
i I

|
|
i
|

0.10 0,201 0.0 0.0
“0.|5 0.30 | 0,20 0.0

|

!
!
|

Ale-

0.7

0.15 025 \ (U8 I R 1L

L2

Tiaes
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PV LR

Cont.
Chemics| compositios, %,
Gronp of steel Grade of steel
" > Ale- .
Carbon Silicon ‘“:::" Chromium' Nickel  Tumgsten Vamsdinm :‘:’_ miniam  THsmies
‘ |
Nickel-Molybde. 1SHMA ‘upto 0.17 | 0.17—0.37 | 0.40—0.70 | wp to 0.30 | 1.50— 2.00 0.20-0.99
num 40HMA 0.37- 0.45 | 0.17- 0.37 [ 0.50--0.80 | up 10 0.30 | 1.50- 2.00 020 0.30
Chrome-Nickel 20XHA .0.15- 0.23 | 0.17 0.37 | 0.40 0.70 | 0.45- 0.75|1.00- 1.50 '
40XHA 037 045|0.17- 037|050 080|045 075|100 1.50 :
- 12XH2A 0.11- 0.17 | 0.17 - 0.37 | 0.30- 0.60 | 0.60- 0.90 | 1.50- -2.00
12XHSA 0.t1 0.7 047 0.37|0.30 0.0 0.60- 0.80|2.75--3.25
20XHSA 0.17 025|047 037|030 0.60|0.60- 0.90 | 2.75 3.25
S0XH3A 0.27- 0.35}0.17 0.37|0.30- 0.60 | 0.60- 0.90|2.75 3.25
37XH3A 033 041|047 037|025 055|1.20- 1.60|3.00 3.50
12X2H4A 011 0.17 | 0.17- 0.37 | 0.30- 060 |1.25 1.75|325 3.75
20X2H4A 0.15- 0.22 | 0.17- 0.37 [ 0.30- 0.60 | 1.25- 1.75|3.25- 3.75
Chrome-Nickel. 20XH4®A [ 0.17 024 |0.17- 037 | 0.25-'0.55 | 0.17- 1.10 | 3.75- 4.25 015 0.3
VYanadium
Chrome.Nickel. 18XHBA 0.14-0.21 | 0.17- -0.37 | 0.25- 0.55 | 1.35- 1.65|4.00 4.50 | 0.80 1.20
Tungsten 25XHBA 0.21-0.28|0.17- 037 [ 0.25 0.55]1.35 1.65|4.00 450 | 0.80 1.20
Chrome-Nickel- 12X2H3MA 1010 0.17 [ 0.17- 0.37 | 0.30 0.60 | 1.45- 1.75|2.75 3.25 020 030
Molyhdenum 18X2H4MA 015 0.22/0.17 037 (040 0.70 | 145 1.75[3.25 3.75 0.20 0.30
S3XH3MA [ 029 037017 037050 080|080 1.10]{2.50 3.00 0.20 0.3
HWXHMA 0.36 0.44 | 0.17 037|050 0.80 060 0.901.25 1.75 015 025
Chrome-Nickel. | 30XH2M®A | 0.26 033 0.17 0.37|0.30 060|060 0.90|200- 2.50 015 090|020 0.3
Molyhdenum. , 45XHMOA 042 050|017 037|030 080080 1.10:1.30 1.80 010 020020 0.0
Vanadinm ! “
: A A
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Heat treatment Physics! properties
. Quenching ) i
G T
rade N . cmpening Tensile Yield £3 Redur- i .
of Temperature, °(; stremgth, in! tien
steel * potat. tioa, of area, durtiliey,
Firnt Second Quemjhiu‘ Tempera. - Tempering i % v
quench quench medivm ture. °C medivm b 7"""'" "‘"9"- - A o= =
P R minimum
12X H2. . i l
I2Xll.‘§\ :‘:‘: ;3 ‘ Orl or water 200 ; Water or oil ! 80 (1] 12 0 L
13X HA oot edlil 0'.| . 150 Water or oil 95 70 10 50 8
| MXHAA 420 Ofl ' 150 Water or oil : 95 70 1 55 L
| 0XH3A w20 8,' 500 ' Water or oil 95 5 t 55 10
3TXHIA 420 ?' 330 Water or oil i 100 80 [ ] 45 8
] " X2 bt 0il 530 Wateroroil | 115 | 100 10 50 U
oo Pt 80 _0il 200 Air ‘ 110 N 58 8
oy o 780 0il 200 Air 110 85 10 50 )
'.m:\"-)lu . 780 0il 200 Air 120 110 9 45 :
;".\.;“‘b.\ 880 780 oil 200 Air 120 110 [ 45 ;i
;x.wm\. ::: 0il 510 0il 1o 90 10 50 8
054\_”".\ xso 850 Air 160 Air 15 85 12 50 1L}
l‘.;.\"'.’ll:!\'l . x;m Ofl 560 oil 110 95 1t 5 )
m\')l“.“ -\ i (111 180 Water or oil 100 80 9 0 L]
‘ ;;.\7 ”\i \ ::: 850 Air 200 Air 15 85 10 5 10
“ ;wx‘”o;h.p\ g;;" Oil 600 Water or oil ‘ 100 85 12 55 10
‘,‘.\'||-\|.¢ \- oot O!I 680 Water or oil 20 80 10 40 L]
XHM®! 0il 460 0il | 150 135 h 33 4
‘ !
i ‘ |
]
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Com.
Heat treatment ! Physical preperties
Crade Quenching - Te-pen-g B Tensile | Yield Flea. l:. mpart
of Temperature, °C. strength, ; point. tiom, of area, duwrtilies
steel Quenching ! Tempera- Tempering ‘ % % M
First Second medium ture, °C | meodiem ksisqmm kg ymm % e kgm oq.cm
quench quench T T . -
‘ minimum
X1 860 0il 180 Air i » » 12 a
AN 12 870 Oil 600 Water 8 0 : 12 ' 8
ISXEM 860 0il 190 Air 110 ” 10 ] [ ]
WX #50 oil 600 Water or oil | 108 ] 10 s ’
270 920 Water 420 Water or oil | 100 ) 12 » 5
BEIN 9«0 Water 500 Water 85 85 15 » 6
0XI'e K80 - 0il 00 Water or oil ' 80 0 - 10 » 6
BOX1C 880 0il 520 Water or oil : 110 85 10 S 45
J0X1TCA 880 0il 520 Water or oil . 110 85 10 » 5
RO lsothermic quenching from 800°  in mixture of potsssium and sodium
WXTEA nitrate at 280 310°C 165 1% ’ » s
AN 940 Warm water 650 Water or oil 95 75 10 50 ]
or oil
A8NMHOA 940 Warm water 850 Water or oil ! 100 85 15 50 [
or o}
BNMP A a0 0il 630 Water or oil 1o 95 to S0 L)
15HM 860 780 il 200 Air 85 (13 " b L}
20N U1 K40 Water or oil 300 Water or oil 80 60 10 b U 1
WwNH 820 Oit 500 Water or oil 100 80 1] S b
HXH ) 0il 530 Water or oil 100 80 10 45 h
0N 820 0il 500 Water or ail 110 83 8 Ll k)
12N H2 864 780 Qil or water 200 Water or oil 80 80 12 M R
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Table 9

Grade
of
steel

15X
15X\
20X
30X
5N
LAY
40X
43X
50X
13X¢
20\¢
40X d A
H MG Y
208M
XM
XM A
XM
XM
BAIN2MA
EEAYN
3N
400°X)
N

Temperature, °CC

First

quench

Second
quench

780
780

780

Quenching

Heat treatment

Tempering
Q hing Temp Tempering
medium ture, °C | medium

Water 200 ; Air

Water 200 Air

Water or oil 200 i, Air
0il 500 Water or oil
0il 500 [ Water or oil
0il ‘550 Water or oil
0il 500 Water or oil
il 500 Water or oil
0il 500 Water or oil
Water 200 Air

Water or oil 500 Water or oil
0il 850 Water or oil
Oil 475 Water or oil
Water or oil 500 Water or oil
0il 560 Water or oil
0il 560 Water or oil
0il 560 Water or oil
il 560 Water or oil
il 620 Water or oil
Water or oil 630 Water or oil
il 630 0il

il 540 Oit

Physicsl propertios
Teusile Yicld - ':-
srength. point. tiom, of area, ductiliey,
a a, v
kg sqmm  kg/sg.mm KA %e kgw og.cm
A
I 70 s 10 |4 ?
w [ n j s 8
i 80 (] 1 .
. 0 70 n s .
s | 75 o | & Y
95 , 80 12| 50 .
i 100 80 [ s Py
T L 8 o 5
A} [ B 8 , © 4
K s 55 12 50 s
‘ 80 | 60 12 ' 8
0 5 10 50 »
130 110 [ St
Lose 00 12 ' s .
! 85 73 1" ' L}
[ e 7 12 0 »
’ 95 80 1" I3 T
i 95 80 12 5 L}
105 90 8 I} ]
88 @5 13 M ®
20 70 12 M :
125 108 12 W0 s
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VSESOJUZNOJE EXPORTNO-IMPORTNOJE OBJEDINENILJE
“ PROMSYRIOIMPORT"”

export and import:

Pig and ferro-alloys;: semis such as ingots, hlooms, slabs, and billets; joists and channels.
merchant bars and structural shapes, high quality and special steels, stainless, acid and heat
resisting steels; steel plates and sheets of various grades and uses; cast.iron and steel pipes.
steel cylinders for gas; railway materials; miscellaneous iron and steel products such as:
bolts, muts, rivets, chains and rails, welding wires and electrodes; steel strips and wires of

various uses; steel ropes; bimetals and electrical resistance alloys.

Poat sddress: 32/34, Smolenskajs-Sennajs pl.,
Moscow, G-200 ‘
Phone 1'4-19-03

Cables: Syricimport Moscow ‘
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